Endogenous angiotensin II but not atrial natriuretic peptide modulates the effect of nicardipine on extracellular fluid partition in the rat.
Both atrial natriuretic peptide (ANP) and the dihydropyridine derivative nicardipine lower arterial pressure and induce a shift of plasma fluid from the vascular towards the interstitial compartment. Because some calcium antagonists increase the plasma concentration of ANP, and the effect of ANP on transcapillary fluid shift requires the presence of angiotensin II, we examined the consequences of blocking the ANP and renin-angiotensin systems on the hypotensive and haemoconcentrating effects of nicardipine. We evaluated the effects of 45-min 0.1 or 1 micrograms/kg per min nicardipine infusion on arterial pressure and haematocrit in anaesthetized, acutely binephrectomized Sprague-Dawley rats. Infusion of nicardipine resulted in a dose-dependent decrease in arterial pressure. Haematocrit increased by an amount corresponding to the decrease in plasma volume calculated for the relevant dose. In the presence of monoclonal anti-ANP antibodies the nicardipine-induced changes in haematocrit and arterial pressure were not affected. In rats pretreated for 2 weeks with the angiotensin converting enzyme inhibitor enalapril, as well as in rats receiving the angiotensin II receptor antagonist losartan acutely, the nicardipine-induced increase in haematocrit was abolished. In enalapril-treated rats the increase in haematocrit was entirely restored when angiotensin II was infused at a subpressor dose. The nicardipine-induced decrease in arterial pressure was not affected by pharmacological blockade of the renin-angiotensin system. These results demonstrate that the transcapillary shift of fluid induced by nicardipine is independent of ANP and requires the presence of a functional renin-angiotensin system, whereas its hypotensive action is independent of both ANP and angiotensin II.